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Presentation Pathway
•Perchlorate as a brine

•Other contaminants present in brines

•Two field examples

•Brine transport processes – experimental

•Brine transport processes – predictions

•Return to field examples

•Summary



Ammonium Perchlorate: NH4ClO4

Released during production and rocket hogging out

Solubility:  180 g ClO4
-/L

Saturated Fluid Density:  1.11 g/cm3

Largely non-reactive (tracer)

California Public Health Goal:  6 μg/L

Volume required to dilute saturated solution to Public 
Health Goal:

7103
/6
/180

×=≈
Lg
Lg

μ



Occurrence Source 
Density
[g/cm3] Cont.

Reported 
Conc. MCL

Dilution 
Required

Acid Mine H2SO4 1.4 As 340 mg/L 10 μg/L 105

Landfill 
Leachate TDS 1.05 Vinyl 

Chloride 40 mg/L 2 μg/L 104

90Sr 4 x 1010 Bq/L 10 Bq/L 1010
Nuclear Fuel 

Reprocessing NaNO3 1.5
137Cs 8 x 109 Bq/L 50 Bq/L 108

Solid Rocket 
Fuel NH4ClO4 1.11 ClO4

- 180 g/L
(solubility)

6 μg/ L 107

Common Brine Occurrences



Example 1: Olin Facility, Morgan Hill, CA

Santa Clara Valley Water District



Example 2:

Hinkley, CA Natural 
Gas Compressor 
Station, Chromium 
Groundwater Plume, 
May 1988

Ecology and Environment, Inc.
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Freshwater Brine

Pulseless 
Flow Pump

Sensor Block Conductivity 
MeterWaste

Experimental Program

Diameter
[cm]

Length 
[cm]

Permeability
[10-8 cm2]

3.2 97 93
5.8 98 92
5.8 96 353

Column Properties
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Predictions of Downstream Concentration

Spill Geometry

Spill Length L 20 m

Aquifer Height H 5 m

Confining Layer Depth b 1 m

Velocity U 1 m day-1

Porous Media Diffusivity Dmol 0.009 m2 yr-1



Hinkley Chromium Plumes
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Groundwater Elevation at MW-19, Hinkley, CA
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Summary

•Dense brines are released into the subsurface

•Brines sink

•Brines mix 

•Contaminants within brines are released slowly into flowing 
groundwater

•Source identification and control are essential
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